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Abstract
Background: While most breast-related research focuses on cancer, presentation of symptomatic persons in
non-screened environments requires understanding the spectrum of breast diseases so as to plan services in
resource-constrained settings. This study presents the variety of breast disease managed at a government,
open-access breast clinic in South Africa.
Methods: We performed a retrospective file review using a systematic random sample of patients 18 years and
above presenting for breast care over a 14-month period. We collected demographics, clinical characteristics,
management and final diagnoses from the first visit and twelve subsequent months.
Results: The final sample contained 365 individuals (97 · 5% women). Most were black, unmarried and South African
citizens with a median age of 43 years (IQR 31–55) . Of those reporting their status (24 · 1%) 38 · 6% were HIV-positive. A
mass (57 · 0%) and/or pain (28 · 5%) were the most common symptoms. Imaging and breast biopsies were required in
78 and 25% of individuals, respectively. Nearly half of biopsies identified breast cancer (44 · 1% of women ≤40 and 57 ·
3% for women >40). Benign conditions (47 · 7%) and no abnormality (18 · 2%) were common final classifications among
women. There was no difference between the final classifications of patients who self-referred versus those who were
formally referred from another health care provider. Nearly half of the participants (46 · 6%) travelled 20 km or more to
attend the clinic.
Conclusions: Benign breast conditions far outweighed cancer diagnoses. As breast cancer awareness increases in
resource-limited countries, facilities offering breast care require administrative and clinical preparation to manage a
range of non-cancer related conditions.
Keywords: Breast cancer, Open access, Global health, Benign breast disease, Diagnosis
Background
An estimated 14 million new cancer cases occurred in
2014 worldwide [1]. More than 50% of these occurred in
countries with a low or medium-level Human Develop-
ment Index (HDI) [2], and for women the most common
cancers diagnosed were of the breast and cervix [1]. A
recent review of breast cancer in Sub-Saharan Africa
found that the burden of cancer in this region is grow-
ing, with estimates suggesting that age-specific incidence
and mortality rates are rising in some countries [3].
According to the most recent data available from South
Africa’s National Cancer Registry, in 2009 breast cancer
was the leading form of cancer among women in South
Africa with an age-adjusted incidence rate of 24 · 1 per
100,000 persons, corresponding to a lifetime risk of 1 in
33 [4]. In 2013, Statistics South Africa reported that
breast cancer was the ninth leading cause of death
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among females aged 45–64 years old, and 65 and older
in Gauteng Province, accounting for 3 · 1 and 2 · 1% of
deaths, respectively [5].
The significant cancer burden in low or medium-level
HDI countries like South Africa impacts on families and
communities as well as national-level productivity indi-
cators [2, 6]. Further, a focus on prevention and treat-
ment of cancer often masks the separate problem of
other breast disease and the human and economic costs
of these conditions. As the medical community and pol-
icy makers encourage women to become breast aware,
examine their breasts regularly and consider population-
level policies for screening for cancer, the health system
should be prepared for the diagnosis and management
of additional benign breast disease and previously un-
diagnosed breast problems.
There is global consensus that the diagnosis or exclu-
sion of breast cancer requires a triple assessment [7].
This gold-standard technique of clinical assessment,
breast imaging and pathological diagnosis (where indi-
cated) ensures high sensitivity in detection or exclusion
of breast cancer [8]. This approach to screening is best
employed worldwide in “comprehensive cancer clinics,”
or “one-stop clinics” [9]. In South Africa and other
countries, the public health system is arranged around
primary health clinics, with this first tier of health care
serving as the encouraged entry point for patients, who
will then move up or down through a system of referral
facilities as their disease process dictates. While this
model serves many conditions, patients may incur mul-
tiple direct and indirect delays through their course to
diagnosis and/or treatment [10].
There is limited literature on the provision of breast
care services in resource—limited environments—beyond
those offered for breast cancer. Further, there is limited in-
formation regarding the prevalence of benign breast dis-
ease in these settings, particularly in Sub-Saharan Africa,
with few studies reporting benign breast conditions in
addition to malignant breast disease [11–13]. In this study,
we describe the primary complaints and diagnoses of a pa-
tient population attending a large, outpatient breast clinic
operating within a government hospital in Johannesburg,
South Africa. The clinic allows “walk-ins”, or self-referral,
directly to tertiary-level services. This allows for explor-
ation of an alternative model for comprehensive breast
care management.
Methods
Study design, participants and sampling
We conducted a retrospective review of medical records.
Patients were eligible for inclusion in the study if they
were 18 years or older, had their first visit between 1
April 2011 and 30 June 2012, and had a file available for
review at the time of sampling (August-September
2013). Staff at the clinic list all patients attending the
clinic for the first time in a “first visit register”. We used
this register to obtain a full listing of patients who had
attended during the period of interest and to assess the
first two eligibility criteria: age and timing of first visit to
the clinic. The resulting group of individuals constituted
our initial sampling frame.
We selected files for potential participants using a ran-
dom starting point established using SAS (SAS Institute
Inc., Care, NC, USA, Version 9.3) and a pre-determined,
fixed sampling interval to reach our desired sample size
of 400. Sampling was done separately for men and
women to maintain similar proportions to the propor-
tions of patients who had attended the clinic during the
period of interest. Based on the number of eligible men
and women in the initial sampling frame and our desired
sample size, we established a sampling interval (K) of 8 for
both genders (e.g. for men the formula was: K = number
of men in initial sampling frame ÷ (proportion of men in
initial sampling frame x 400)). To ensure an even distribu-
tion by age in the final samples of men and women, we
sorted the listing of eligible files in the initial sampling
frame by age before sampling. Then we selected every Kth
participant to create an enrolment list and searched for
his/her file in the filing room at the clinic. After going
through the entire enrolment list, if we had not reached
the desired sample size of 400 due to missing files at the
facility, the missing files were replaced by drawing add-
itional participants from the sampling frame using the
pre-set interval.
Data collection and analysis
Data collection was conducted from August 2013 to
June 2014. For each patient file selected during sampling,
trained staff reviewed the file plus any additional, breast
care-related records stored separately at the clinic. The
team used a standardized data collection form to tran-
scribe information from the records pertaining to: demo-
graphics, personal history, surgical/medical history, family
history, presenting complaint and/or physical examination
findings, radiology, pathology, surgery, chemotherapy, ra-
diation, endocrine, metastases and follow-up visits. During
an initial visit to the clinic, the clinic staff had conducted a
socioeconomic assessment to determine whether the indi-
vidual was liable to pay a fee for services and documented
this in the file. This information was also collected for the
study. The income assessment was converted to US
dollars using an average exchange rate for the sampling
period of 8 · 2901 South African rands per dollar [14].
Whether the patient was referred in or “self-referred” was
determined based on the presence or absence of a referral
letter from another facility or health care provider. The
absence of such a letter was seen to indicate self-referral.
Finally, HIV status was determined through test results,
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self-report or treatment notes. It was not systematically
asked during the intake visit, nor was testing systematic-
ally conducted at the facility. Distance travelled to the
clinic was calculated from the suburb of residence using
Google maps shortest recommended journey time in pri-
vate car. These may be conservative estimates of actual
distances travelled.
Data was collected from the first documented visit
through 12 months of follow-up for each patient. The
clinic staff follow a diagnosis algorithm which includes
conducting a physical exam with all first-visit clients.
Those individuals who are determined to have no abnor-
malities are given a date for mammography if they are
over 40 years old and have not had a mammogram in
the last year. If under 40, they are told to return to the
clinic after a year for a check-up. For anyone who is not
diagnosed as “normal” at the physical exam, the staff will
request imaging and/or histological investigation as
necessary. Patients with abnormal imaging and/or histo-
logical results may require further investigation to con-
firm or exclude malignancy, and therefore might require
multi-day appointments.
We used REDCap (hosted by the University of the
Witwatersrand) to enter and manage the data [15], and
we analysed the data using SAS (SAS Institute, Cary,
NC, version 9.3). We explored and present demographic
characteristics by sex. We also present primary com-
plaints and results of the triple assessment (i.e. physical
exams, radiology and histology procedures) by age
(stratified across two tables by sex). We analysed demo-
graphic characteristics using medians for continuous
variables (due to non-normal distribution) and frequen-
cies for categorical variables.
Approval for the study was granted by the Human
Research Ethics Committee of the University of
Witwatersrand in Johannesburg, South Africa and the
Chief Executive Officer at the hospital where the study
took place.
Results
Figure 1 illustrates the selection and inclusion process.
During the sampling-eligible period (1 April 2011 to 30
June 2012), 4,834 individuals attended the clinic. The
population attending services at the clinic was mostly
female (4,142, 85 · 7%); though a substantial number of
men also attended (606, 12 · 5%). Sex was unknown for
86 (1.8%) clinic attendees.
All individuals with missing date of birth (n = 1,510),
those who were under 18 (n = 134), and those whose sex
had not been recorded were excluded. Ultimately, 3,133
individuals were eligible for inclusion in the initial sam-
pling frame. We selected 610 files (94 (15%) men, 516
(85%) women) from the sampling frame; nine (9 · 5%) of
the selected men’s files could be located and 382 (74%)
of the women’s. Thus, a total of 391 individuals were
enrolled into the study. During the review and transcrip-
tion process, an additional 26 files (all female) were
excluded due to errors found in the initial visit register
indicating study ineligibility or the inability to locate the
files for transcription. As a result, 365 files (356 women,
9 men) were included in the review.
Demographic and clinical characteristics for the indi-
viduals included in the file review are presented in
Table 1. The majority of the participants were black
(51 · 5%), unmarried (61 · 4%) and South African citizens
(60 · 5%). Considering all patients — male and female —
the median age was 43 years [Interquartile Range (IQR):
31–55]. However, the female patients tended to be youn-
ger with 44.7% presenting under age 40 years compared
to 22.2% of males. HIV status was available for just over
24% of the study population (n = 88). Considering those
for whom status was known, 34 (38 · 6%) were known to
be HIV-positive. However, these 34 HIV-positive individ-
uals represent just 9.3% of the entire study population.
Three-quarters of all patients fell into the “No medical
aid/ Income <R4,000 (US $482.50)” bracket during the
socioeconomic assessment. Almost half of the partici-
pants (46 · 6%) had travelled 20 km or more to get to
the clinic; their mode of transport was unknown.
Most (70 · 7%) were “self-referred” or walked in on
the intake day without a referral from another facility,
and 41 · 1% had only one visit to the study clinic.
Figure 2 illustrates the initial classification of patients
based on a reported complaint or assessment during the
physical exam at the intake visit. Mass (57 · 0%), pain
(27 · 7%), discharge (6 · 6%) and size/shape issues (2 · 5%)
were common; often an individual had more than one
complaint or finding. A notable number of patients were
also found during the exam to have no abnormalities
(15 · 3%). Among the nine who were noted to have had
the complaint and/or diagnosis of “size/shape,” three
requested a reduction, two had asymmetry and the
remaining patients had other aesthetic concerns. Both
reduction and augmentation procedures are done at the
facility; however the augmentations are done on an ex-
tremely limited basis and for surgical training purposes
only. The three isolated gynecomastia cases were found
in men, all of whom were HIV positive on antiretroviral
therapy.
We present the results of the clinic’s triple assessment
algorithm by sex in Table 2. For women the results are
split by age (≤40 years old versus >40). The initial exam
results were similar for women in the two age categories.
Considering all imaging procedures performed for
women, roughly three quarters identified an abnormality
(77 · 5% of women ≤40 and 68 · 1% for women >40).
Further, considering histological procedures done among
women, nearly half identified a breast cancer (44 · 1% of
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women ≤40 and 57 · 3% for women >40). Benign condi-
tions were the most common final classification among
women. This included fibroadenoma (15.1%), breast pain
(14 · 2%), duct ectasia (3 · 4%) and papilloma (<1%). For
men, gynecomastia (66 · 7%) was the most common final
classification.
Figure 3 illustrates the final classification, or diagnosis,
for patients who were referred (n = 107) to the study
facility versus those that self-referred (n = 258), or
walked-in. The diagnosis of cancer is similar in the two
groups (15 · 9 vs 13 · 6%).
Discussion
During the study period nearly 5,000 new patients
attended the breast clinic. When considering the 365
files reviewed, the majority of patients presenting at this
breast clinic did not have breast cancer, and most were
managed either for benign conditions or self-initiated
screening. Only 14% of the patients included in the file
review were diagnosed with breast carcinoma or other
cancers of the breast. In contrast, more than one third
of patients required management of benign breast path-
ology, and this increased to more than 50% if pain was
also included. These findings are similar to those in
other low or medium-level HDI countries, where find-
ings of fibroadenoma and fibrocystic change occur far
more commonly than malignancy in clinico-pathological
studies [11, 12, 16–18], and in studies of symptomatic
undiagnosed patients where incidence of cancer was less
than 10% [19]. These cancer incidence rates differ from
a recent study at Rwanda’s first public cancer referral
center which found higher cancer incidence, with 45.3%
of presenting patients diagnosed with a breast malig-
nancy. Investigators on the study note that this higher
detection rate may be due referral patterns and decision-
making in the context of a relatively new breast screen-
ing, evaluation and referral system [13]. Of note, not
discussed in the predominantly clinico-pathological
4,834 (606 (12·5%) male, 4,142 (85·7%) female, 86 (1·8%) gender unknown) attended 
clinic during 15 month sampling period
1,701 excluded 
- 58 missing gender 
- 1,481 missing date of birth
- 28 missing gender and date of birth
- 134 under 18 at first visit
3,133 (473 (15·1%) male, 2,660 (85·0%) 
female) included in initial sampling frame
2,742 excluded or not selected
- 2,523 (379 male, 2,144 female) not 
selected
- 219 (85 male, 134 female) file selected but   
not found   
located*
391 (9 (2·3%) male, 382 (97·7%) 
female) selected for file review and 
file located
26 files excluded**
- 7 File not found
- 6 Empty file, no record 
- 1 Missing first visit date
- 11 First visit outside of visit window
- 1 Not a breast care patient
365 (9 (2·5%) male, 356 (97·5%) 
female) included in analysis
Clinic register review
Selection and checking for file in filing room
File review/transcription
363 (9 male, 354 female) had a physical 
exam
Triple assessment
84 (1 male, 83 female) histology 
requested
278 (7 male, 271 female) imaging 
requested
85 (2 male, 83 female) no imagining 
requested
194 (6 male, 188 female) no histology 
requested
Fig. 1 Selection and inclusion of files for review and presentation of diagnostic pathway for selected files
Rayne et al. BMC Health Services Research  (2017) 17:63 Page 4 of 10
Table 1 Demographic and clinical characteristics of patients presenting for care (n =365)
Characteristic Total (n = 365) Female (n = 356) Male (n = 9)
n % (IQR) n % (IQR) n % (IQR)
Age
≤40 161 44 · 1 159 44 · 7 2 22 · 2
40–55 113 31 · 0 110 30 · 9 3 33 · 3
>55 91 24 · 9 87 24 · 4 4 44 · 4
Median 43 (31–55) 43 (30–55) 48 (35–56)
Marital status
Single 165 45 · 2 161 45 · 2 4 44 · 4
Married 125 34 · 2 122 34 · 3 3 33 · 3
Divorced/separated/widowed 59 16 · 2 57 16 · 0 2 22 · 2
Not reported/missing 16 4 · 4 16 4 · 5 0 0 · 0
Race
Black 188 51 · 5 181 50 · 8 7 77 · 8
White 36 9 · 9 36 10 · 1 0 0 · 0
Coloureda 23 6 · 3 22 6 · 2 1 11 · 1
Asian 12 3 · 3 12 3 · 4 0 0 · 0
Other 16 4 · 4 16 4 · 5 0 0 · 0
Not reported/missing 90 24 · 7 89 25 · 0 1 11 · 1
Nationality
South African 221 60 · 5 216 60 · 7 5 55 · 6
Non-South African 19 5 · 2 18 5 · 1 1 11 · 1
Not reported/missing 125 34 · 2 122 34 · 3 3 33 · 3
HIV statusb
Positive 34 9 · 3 29 8 · 1 5 55 · 6
Negative 54 14 · 8 52 14 · 6 2 22 · 2
Unknown 277 75 · 9 275 77 · 2 2 22 · 2
Family history of cancer
Breast 45 12 · 3 44 12 · 4 1 11 · 1
Other 14 3 · 8 14 3 · 9 0 0 · 0
None 149 40 · 8 148 41 · 6 1 11 · 1
Not reported/missing 157 43 · 0 150 42 · 1 7 77 · 8
Medical aid/income assessmentc
No medical aid/Unemployed, receiving pension or grant 55 15 · 1 55 15 · 4 0 0 · 0
No medical aid/Income <R4,000 276 75 · 6 267 75 · 0 9 100 · 0
No medical aid/ Income >R4,000 10 2 · 7 10 2 · 8 0 0 · 0
Has private medical aid 22 6 · 0 22 6 · 2 0 0 · 0
Not reported 2 0 · 5 2 0 · 6 0 0 · 0
Distance to facility (km)
<5 49 13 · 4 47 13 · 2 2 22 · 2
5–19 129 35 · 3 126 35 · 4 3 33 · 3
20–60 148 40 · 5 145 40 · 7 3 33 · 3
>60 22 6 · 0 22 6 · 2 0 0 · 0
Unknown/missing 17 4 · 7 16 4 · 5 1 11 · 1
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studies, is a high incidence of breast pain alone (16 · 4%
in our sample, and 11% in a Pakistan study [18]) seen
and treated in clinic patients. It may be that as referral
systems and breast evaluation capacity increases the in-
cidence of benign disease and presentation with breast
pain my increase in these settings.
Patients in this study were typically young, black and
South African, with demographics reasonably well-
matched to the urban environment indicated as the hos-
pital’s catchment area by South Africa’s census data [5].
However, we saw that more than 47% of patients had trav-
eled 20 km or more to access the clinic. In this urban part
of the country, this would typically involve bypassing at
least one other hospital and numerous primary clinics, in-
dicating a willingness by patients to be seen at a specialist
center. This phenomenon of preference for direct access
to a specialist has been described in other environments
such as within managed healthcare systems [20] or related
to extremely specialized care, where a generalist or
primary care appointment may not add value [21, 22] and
may delay onset of treatment [9, 22, 23].
However, in this study, the ability and/or desire to
travel for specialist care must be considered in light of
the patients’ income levels. Most reported monthly in-
come at or below R4,000 per month (roughly US$ 482 per
month or US$ 5,790 per year) during the study period
(April 2011-June 2012). Minimum wage information for
South Africa is dependent on one’s industry and job func-
tion, but the minimum monthly wage for a domestic
worker during 2014, for example, was R2,065 (US$ 249
per month) [24]. In South Africa, in theory, breast care is
provided in every secondary or tertiary hospital under the
auspices of general surgeons. The spending of limited
wages on travel to a specialist breast clinic may under-
score the limited availability or limited knowledge of the
availability of breast care services — on the part of
Table 1 Demographic and clinical characteristics of patients presenting for care (n =365) (Continued)
Origin of referral
Self-referral 258 70 · 7 251 70 · 5 7 77 · 8
Referral from healthcare provider 107 29 · 3 105 29 · 5 2 22 · 2
Number of exams/procedures during 12 month study collection period
1 150 41 · 1 145 40 · 8 5 55 · 6
2 162 44 · 4 159 44 · 7 3 33 · 3
3 or more 53 14 · 5 52 14 · 5 1 11 · 1
aThe term “coloured” is South Africa’s official determination for individuals of mixed-race
bAs determined through documentation of test result, self-reported status or documentation of currently taking antiretroviral medication
cCategories for socioeconomic status as assessed by clinic staff. R4,000 is equivalent to US$482.50
Fig. 2 Recorded complaint from patients presenting for care (n = 365)
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Table 2 Triple assessment procedural results by sex and age (for women only) and final classificationa
Result Women (n = 356) Men (n = 9)
≤40 >40
n % n % n %
Clinical exam result n = 159 n = 197 n = 9
Mass only 66 41 · 5 83 42 · 1 3 33 · 3
Pain only 26 16 · 4 30 15 · 2 1 11 · 1
Discharge only 6 3 · 8 2 1 · 0 0 0 · 0
Other only 9 5 · 7 6 3 · 0 0 0 · 0
Gynecomastia only 0 0 · 0 0 0 · 0 3 33 · 3
Size/shape issues only 2 1 · 3 3 1 · 5 0 0 · 0
More than one of the complaints listed above 27 17 · 0 34 17 · 3 1 11 · 1
No abnormalities/routine check-up 19 11 · 9 36 18 · 3 1 11 · 1
Not reported/inconclusive 4 2 · 5 3 1 · 5 0 0 · 0
Radiological/imaging tests requested n = 131 n = 273 n = 7
Results available 111 84 · 7 229 83 · 9 4 57 · 1
Mass/density/distortion 62 55 · 9 85 37 · 1 0 0 · 0
Micro-calcification 2 1 · 8 27 11 · 8 0 0 · 0
Abscess 6 5 · 4 2 0 · 9 0 0 · 0
Cyst 4 3 · 6 18 7 · 9 1 25 · 0
Other 12 10 · 8 24 10 · 5 1 25 · 0
No abnormalities 23 20 · 7 70 30 · 6 2 50 · 0
Not reported/inconclusive 2 1 · 8 3 1 · 3 0 0 · 0
Results not found 20 15 · 3 44 16 · 1 3 42 · 9
Pathological tests requested n = 41 n = 95 n = 1
Results availableb 34 82.9 82 86.3 1 100.0
Breast cancer (any biopsy including breast and axilla) 15 44 · 1 47 57 · 3 0 0 · 0
Fibroadenoma 2 5 · 9 5 6 · 1 0 0 · 0
Papilloma 3 8 · 8 7 8 · 5 0 0 · 0
Other 13 38 · 2 19 23 · 2 0 0 · 0
Normal/no abnormalities 1 2 · 9 3 3 · 7 1 100 · 0
Not reported/inconclusive 0 0 · 0 1 1 · 2 0 0 · 0
Results not found 7 17 · 1 13 13 · 7 0 0 · 0
Final classification (n = 357) n = 159 n = 197 n = 9
Cancer 10 6 · 3 42 21 · 3 0 0 · 0
Benign 76 47 · 8 82 41 · 6 1 11 · 1
Infection 12 7 · 5 5 2 · 5 0 0 · 0
Gynecomastia 0 0 · 0 0 0 · 0 6 66 · 7
Plastics 13 8 · 2 5 2 · 5 0 0 · 0
Otherb 9 5 · 7 8 4 · 1 0 0 · 0
Normal 29 18 · 2 49 24 · 9 1 11 · 1
Not reported/inconclusive 10 6 · 3 6 3 · 0 1 11 · 1
aFigure 1 indicates the number of individuals who had a physical exam, imaging and/or histology. In contrast, the information presented here reflects the results
for all diagnostic procedures done. Some participants had more than one radiological or histological test
bOther consists of the following: mass (unspecified), papilloma, benign neurofibroma
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referring providers and/or patients. It may also indicate a
preference by patients for the open-access and/or holistic
approach to care provided at this clinic. Additionally,
distance travelled to the clinic did not differ between age
categories. Interestingly we found there was no difference
between the final diagnostic classification of patients who
self-referred versus those who had been formally referred
from another health care provider or facility. This would
indicate that an additional layer of healthcare provider
interaction did not improve the sensitivity of differenti-
ation between benign or malignant disease.
In our study almost 65% of the patients were “self-re-
ferred” to the clinic. This was even more common
among the male patients (at more than 77%). Systems
requiring referral can cause delays in the diagnosis and
treatment pathway [23]. This could be the result of fail-
ure to refer by the staff at the point of entry into the
health system, delay in appointment times at specialist
clinics, and the myriad logistical and economic problems
associated with making many visits to health care facil-
ities [23]. In contrast, open access clinics reduces access
times and has been shown in some instances to increase
satisfaction and reduce healthcare costs in primary and
hospital healthcare [25]. In breast cancer, delays to time
to treatment impact directly on survival [10, 26]. There-
fore, reducing the barriers to treatment, including
multiple visits to different tiers of the healthcare system,
and the patient costs associated with this, help improve
patient care and may reduce mortality [27]. In patients
without cancer, an open-access tertiary clinic can either
immediately institute investigations or reassure patients
by protocol-based stratification of risk based on clinical
findings. In our setting, this allowed resolution of
problems such as solitary symptoms of cyclical pain or
cosmetic issues to be resolved in one visit at the patient’s
convenience. Further investigations to confirm or
exclude malignancy did require further appointments,
but these could be triaged according to risk and social
circumstances (with transport and financially at risk pa-
tients investigated on the same day) or patients educated
to ensure compliance with appointments. The require-
ment of return for investigations and results is sup-
ported by Dey et al. who found that beyond the first
24 h there is no greater dissipation of anxiety between
same-day and follow-up diagnosis, at greater cost with
the same-day model [9]. In our model we seek to
improve access to definitive specialist care through an
open access model, but accept that, once in the system,
further appointments will be required.
This study has limitations which reflect some of the
hurdles of research based on file review in a resource-
limited environment and which highlight the need for
support of research orientated clinical practices. The
filing system at the clinic was paper-based and lacking in
terms of controls for initiating a new file and updating
older files. This made navigating the files difficult and
resulted in an underrepresentation of men in our final
sample. Also, the information in the files was often
incomplete. It was difficult to assess the exact number of
visits made by patients to the study facility; however, the
team received special permissions to search for test
results from all possible sources. Finally, the absence of
a systematic approach for assessing HIV status at the
clinic also resulted in unknown HIV status for many of
the study participants. In part to address the limitations
identified during the study, after the study, the clinic
Fig. 3 Final classification by origin of referral (n = 365)
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staff instituted new filing practices and an electronic
data management system to hopefully facilitate further
research in the future. Despite its limitations, this
study addresses a current gap in knowledge about
breast disease in Africa, especially in areas with high
HIV prevalence.
Conclusions
In this study, we have described the major pathology
determined in patients presenting with breast symptoms
and highlighted that breast cancer is not the only reason
for comprehensive breast care. As we move to an era of
proactive cancer awareness in Africa, in recognition of
its important community and national impact, we
should expect and encourage an increase in the number
of patients attending clinics requiring the management
of breast disease. Further, with the global movement
towards improved recognition of surgical diseases as
public health issues it is important to institute mecha-
nisms to cope with the full spectrum of breast disease.
We present our model of open-access, walk-in care as a
contribution to this process of improved service delivery.
As awareness of breast cancer is promoted by national
cancer policies, comprehensive breast clinics can have
the ability to deal effectively with the ensuing increase in
all forms of breast symptoms with the goal of improving
healthcare on the continent.
Abbreviations
HDI: Human development index; IQR: Interquartile range
Acknowledgements
The authors would like to acknowledge Rachel Batiancila, Calvin Chiu,
Tabither Gitau, Monika Kamkuemah, Erika Mohr, Arthemon Nguweneza, Jane
Phiri, Andrea Teagle, Lindsey Teichman, Abigail Williams and Tryphine Zulu
for their contributions to data collection. We would also like to thank the
patients and staff at the breast clinic for making this work possible.
Funding
SR, PM, GR, and CB were unsupported. This study (and support for NLD, CH,
KS, FM, and CF) was made possible by the generous support of the
American people through the United States Agency for International
Development (USAID), award number AID-674-A-12-00029. The contents
of the article are the responsibility of the authors and do not necessarily
reflect the views of USAID or the US government. The funders had no role
in the study design, collection, analysis and interpretation of the data, in
manuscript preparation or the decision to publish.
Availability of data and materials
The dataset generated during and analyzed during the current study is not
publicly available because access is protected by ethics regulations in South
Africa. However, the dataset may be made available by the corresponding
author upon reasonable request and based on obtaining ethics approval for
further analysis.
Authors’ contributions
SR, CF, KS, CB, PM and NLD designed the study. KS, FM, NLD, SR, CF, GR and
CH implemented the study. KS and CH conducted the analysis. NLD, SR, CH,
and CF drafted the manuscript. All authors read and approved the final
manuscript.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable.
Ethics approval and consent to participate
Approval for the study was granted by the Human Research Ethics
Committee at the University of the Witwatersrand and the hospital where
the research was conducted. As the study involved retrospective extraction
of data from patient files, informed consent from the individuals whose files
were reviewed could not be obtained.
Author details
1Helen Joseph Breast Care Clinic, Helen Joseph Hospital, Johannesburg,
South Africa. 2Department of Surgery, School of Clinical Medicine, Faculty of
Health Sciences, University of the Witwatersrand, Johannesburg, South Africa.
3Health Economics and Epidemiology Research Office, Department of
Internal Medicine, School of Clinical Medicine, Faculty of Health Sciences,
University of the Witwatersrand, Johannesburg, South Africa. 4Cytology Unit,
National Health Laboratory Service and Department of Anatomical
Pathology, Faculty of Health Sciences, University of the Witwatersrand,
Johannesburg, South Africa. 5Department of Radiology, School of Clinical
Medicine, Faculty of Health Sciences, University of the Witwatersrand,
Johannesburg, South Africa. 6Clinical HIV Research Unit, Department of
Internal Medicine, Faculty of Health Sciences, University of Witwatersrand,
Johannesburg, South Africa. 7Right to Care, Johannesburg, South Africa.
Received: 14 January 2016 Accepted: 16 December 2016
References
1. International Agency of Research on Cancer. World cancer report 2014.
Geneva: World Health Organisation; 2014.
2. Economist Intelligence Unit. Breakaway: The global burden of cancer —
challenges and opportunities. In.: The Economist; 2009. [https://
d1un1nybq8gi3x.cloudfront.net/sites/default/files/what-we-do/reports/
GlobalEconomicImpact.pdf]. Accessed 10 Nov 2015.
3. Pace LE, Shulman LN. Breast cancer in Sub-Saharan Africa: challenges and
opportunities to reduce mortality. Oncologist. 2016;21(6):739–44.
4. National Cancer Registry. National cancer registry report. 2009.
5. Statistics South Africa: Mortality and causes of death in South Africa, 2013:
Findings from death notification. In. Pretoria: Statistics South Africa; 2014.
http://www.statssa.gov.za/publications/P03093/P030932013.pdf.
6. Lancet commission on global surgery [http://www.who.int/mediacentre/
factsheets/fs297/en/]. Accessed 10 Nov 2015.
7. Bevers TB, Anderson BO, Bonaccio E, Buys S, Daly MB, Dempsey PJ, Farrar
WB, Fleming I, Garber JE, Harris RE et al.: Breast cancer screening and
diagnosis clinical practice guidelines in oncology. J Natl Compr Canc Netw.
2009;7(10):1060–96.
8. Hermansen C, Skovgaard Poulsen H, Jensen J, Langfeldt B, Steenskov V,
Frederiksen P, Jensen OM. Diagnostic reliability of combined physical
examination, mammography, and fine-needle puncture (“triple-test”) in
breast tumors. A prospective study. Cancer. 1987;60(8):1866–71.
9. Dey P, Bundred N, Gibbs A, Hopwood P, Baildam A, Boggis C, James M,
Knox F, Leidecker V, Woodman C. Costs and benefits of a one stop clinic
compared with a dedicated breast clinic: randomised controlled trial. BMJ
(Clinical research ed). 2002;324(7336):507.
10. Richards MA, Westcombe AM, Love SB, Littlejohns P, Ramirez AJ. Influence
of delay on survival in patients with breast cancer: a systematic review.
Lancet (Lond, Engl). 1999;353(9159):1119–26.
11. Ohene-Yeboah M, Amaning E. Spectrum of complaints presented at a
specialist breast clinic in kumasi, ghana. Ghana Med J. 2008;42(3):110–3.
12. Okoth C, Galukande M, Jombwe J, Wamala D. Benign proliferative breast
diseases among female patients at a sub-Saharan Africa tertiary hospital: a
cross sectional study. BMC Surg. 2013;13:9.
13. Pace LE, Dusengimana JM, Hategekimana V, Habineza H, Bigirimana JB,
Tapela N, Mutumbira C, Mpanumusingo E, Brock JE, Meserve E, et al. Benign
and malignant breast disease at Rwanda’s first public cancer referral center.
Oncologist. 2016;21(5):571–5.
14. Historical exchange rate for 1 April 2011 to 30 June 2012.
15. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)—a metadata-driven methodology and
Rayne et al. BMC Health Services Research  (2017) 17:63 Page 9 of 10
workflow process for providing translational research informatics support.
J Biomed Inform. 2009;42(2):377–81.
16. Amr SS, Sa’di AR, Ilahi F, Sheikh SS. The spectrum of breast diseases in Saudi
Arab females: a 26 year pathological survey at Dhahran health center. Ann
Saudi Med. 1995;15(2):125–32.
17. Aslam HM, Saleem S, Shaikh HA, Shahid N, Mughal A, Umah R. Clinico-
pathological profile of patients with breast diseases. Diagn Pathol. 2013;8:77.
18. Khanzada TW, Samad A, Sushel C. Spectrum of benign breast diseases.
Pak J Med Sci. 2009;25(2):265–8.
19. Lumachi F, Ermani M, Brandes AA, Boccagni P, Polistina F, Basso SM, Favia
G, D’Amico DF. Breast complaints and risk of breast cancer. Population-
based study of 2,879 self-selected women and long-term follow-up.
Biomed Pharmacother Biomed Pharmacother. 2002;56(2):88–92.
20. Lin CT, Albertson G, Price D, Swaney R, Anderson S, Anderson RJ. Patient
desire and reasons for specialist referral in a gatekeeper-model managed
care plan. Am J Manag Care. 2000;6(6):669–78.
21. Natale JE, Hamburger E, Aman M, Asmerom W, Faisal A, Gebremichael F,
Haile S, Maekele M, Mohammed M, Tesfaye D, et al. Intervention to reduce
parental bypass of community pediatric primary health facilities in Asmara,
Eritrea. J Prim Care Community Health. 2010;1(3):213–7.
22. Owen SA, Maeyens Jr E, Weary PE. Patients’ opinions regarding direct access
to dermatologic specialty care. J Am Acad Dermatol. 1997;36(2 Pt 1):250–6.
23. Allgar VL, Neal RD. Delays in the diagnosis of six cancers: analysis of data from
the national survey of NHS patients: cancer. Br J Cancer. 2005;92(11):1959–70.
24. The South African Labour Guide. Wholesale and retail sctor minimum
wages for 2014–2015. In.
25. Rose KD, Ross JS, Horwitz LI. Advanced access scheduling outcomes: a
systematic review. Arch Intern Med. 2011;171(13):1150–9.
26. McLaughlin JM, Anderson RT, Ferketich AK, Seiber EE, Balkrishnan R, Paskett
ED. Effect on survival of longer intervals between confirmed diagnosis and
treatment initiation among low-income women with breast cancer.
\J Clin Oncol Off J Am Soc Clin Oncol. 2012;30(36):4493–500.
27. Moiel D, Thompson J. Early detection of breast cancer using a self-referral
mammography process: the Kaiser Permanente northwest 20-year history.
Perm J. 2014;18(1):43–8.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Rayne et al. BMC Health Services Research  (2017) 17:63 Page 10 of 10
